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(54) MASK, EXPOSURE METHOD AND ALIGNER 

(57)Abstract 

PURPOSE: To expose and transcribe a fine isolated 
pattern by a method wherein one periodic pattern and 
another pattern which have been formed in different 
places on one original plate are overlapped and exposed 
to light and a projection-type aligner provided with a 
specific illumination optical system is used. 
CONSTITUTION: One pattern PA which is to be 
overlapped and exposed to light is formed in such a way 
that, as one example, three light-shielding patterns PA1 f 
PA2, PA3 are formed in a line-and-space shape (at a 
duty of 1:1). A first exposure operation is executed to a 
resist layer on a wafer W. An isolated line pattern which 
is to be formed on the wafer W is originally the light- 
shielding pattern PA2. The other pattern PB which is to 
be overlapped and exposed to light is arranged instead 
of the pattern PA, and a second exposure operation is 
executed to the same position on the wafer W. At this 
time, the width Db of the pattern PB is decided to be 

narrower than the interval Da between the line patterns PA1, PA3 on both sides of the pattern 
PA and to be larger than the line width of the line pattern PA2. 
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50 W&m<D&lZ?tmAX*mZ±VlZl'r>7)i<R&&!2t& 
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7xAW±Ol/yXM IC 1 E § CO 31 ft £ fr 
:^0 5 (A) <3*8£\ *5l5^xAW±IZ^r^ 
£M£5-f >/1* — >Mt2E*tt^*->P As T£>£. 
05 (A) V>£?\ZlSimfiiG:ft'?1trt*->PA<0&& 

IC t>i£^£:iS 9, BT 1 0^a«iu?-^;i/R Jt<0/^-> 

8 EO&a£&®fl:T£fci6, A*->P A^ttWkb 

x/NW±(ciBBJfr^^^^^21lj5:7<>/^~->P As 

raw, ss (a) iz^LTzmm^v < 

>PA., PA) t3U ;^->PAC^«:i:tTWi4 

s i n2tf)-A/5 • P = 0. 365x; 
= 0. 12 2 

S£^TX^^TO3. 5" tC/iS. it> 

10 0 4 4] ;x;ci2 5 (B) c^T«t ? iefi*a£^t« 

TfcT^f&rfrCO/^ — >P Bt/^->P AO ft 0 ICE 
SLTOi/WVJt^ISl— ffififilC2EIB<&«3fc£fr'3. C 

SBC^-fW^-^PAi iPA 3 MRIDa^Ot) 

*6nt>?5. raw. /^->pb^imvii; 
7-rw^->PA^fc;7fP^b, 

>PBCDlSDbte0. 5P<Db<l. 5P<O^Slc22 

^^bn^smm 0 6 cb) (c^t^^jc i b 

ta*. CCT2@g^Jl7tWt ) , Ui^X hBlCJift 

T3. wo L,T?x/\YV±lc2£##ri*?T^ttS£l^ 
Xh«(CliSI6 (A) ©»f lAtSe (B) <7)#*U 
Bi:«)&fi£ant^l»«IS^0 6 (C) lC7F/f£5 
IC-^A. 1 =>na. CC0H6 (C) j^fcBfi^ai^tC. ^ -» 

?—>p b toumjcfeuT^asta^a^Tv^sR 

# (7<>/^->PA: ) <£^rtt-hfrCP£<. 
7>li±T*/jN357tSE t hJ£t±!c9!3<fc-DTH<&. fl: 
■DT^y'Sl/vXh^i:;! 06 (D) OJr^lcE 

oa^o/^— >p rtfias (A) *t07-f>A^ 

->PA; IC^LTl^CtU^b^T^^. 50 



' ^¥4-2 7 34 2 7 

* [0 0 4 2] 05 (A) (Dl1slE<D&ftm<OUi; 

XM^SJti (K-X3;) ii. -WfcLTt'yXh 
Je^H*^(C^±lC»55Sn-5«/hJI5fe*E t.h (Xll 

£5iC&:£$ns. 06 (A) ttl®§*3ttCfc-3T# 
vgiU^X h®IC#^en^3S7t*£0^^ <&&$fl6t 
fSfcO I A^^M^fSjTSUfc^OT^S. S6 (A) 
C0$£*i(;iaS?K3:£^L, «Wi^5->P A*) WtttflSl 

^x/NVVJiC^^T^^^'f >*\9— >PA 3 

0. 3/im (fcf v^0. .6 urn) . R2t%&WX:<D&L& 

AS36Snm(iay v ^UT£# l" >XP L<B«>h 

0" 1 / (5X0. 6X1 0-«) 

[0 0 4 5] EUz<om&WZ\Z* .«WttO/^->PA 
OD^StS^^COJiyfc^r&tCtt^-C. 1. 

tcjsjafc* :t«T*o, w:TO/^->pa 

9i^/^->PB-C2I3l3tTc>«, £**WC<?x/\ 

wjtfc^^c^no uv?x h/x^— >i4S*T«aiaii5t 

/^->i^^. fcCifc^aaD* 

PBCD4SD bte£5#3£/^->PAC9 1*(^^< 

■H»tt;^->PA©l*©5<>/^-> (PA: ) 
<0«^3feC0«»flEO 1/2-1/1. ST^itt, 
^fflft/^->PBtOfiH ft5fe^#{felES*cr>2f&& 
BEtaO, A*— >PBO»a&C»LTtt+#ajfc£SS 
K^6*15. 
[0 0 4 6] hOS£-S;L #ft»<h3£ 

wwRMn (a) \zmt&z>\zizz&* 

U-yXh^^fi, 017 (B) iC^Ti:atCUvX h 

^^Sl/v^H^&^TiaS (A) , 05 (B) OffTt 
Srfrot. BESfecfcOfcl. 5 ~ 2 fggffiS&SBa&SLX^ 

[0 0 4 7] @ 7 fctfS 8 11. #IC* 2tj£7< 7 > F/* 
/^->#i£2t*3T. S7 (A) li. £l*afc¥3ft<&f*fc 

(o. 6 x a/nai ) s*aTicaaa2^/t^ 

-> PAn*^i;3^ ±T«c3frcO«-9llJ&<«WW 
IC^tf, io2)tA^->P An^^PllC, &9tKf — 
>P A n ct 0 MJlS^A^-zP A s tfEKSfiafc 
CCOS 7 (A) <DmWl? — >V)? i D* 
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[0 0 4 8] -^S7 (B) li. ±S£CD£*/t*->P 
AniO, ±T^ISJ, tt)i:2-2. 5 £g 

«**fr£3£/^->PBfca*rf\ CCT, 9J®CDjg 
#/^->PAntel>r*ifcIE;tf«£:L, £^ISJ, Jt 

otrz. $e»c^oayt^^->PAi ^sst^ 

>PA: £±TT8*&thEJfc/^ — >PAnfl)WIR$ 
Day tTat. 07 (B) <D&3ts\f- > p B <Dtt 
^ft<75*SD b x J*. Dbx<DaxT*0, ±T^i*Jtf> 
!§DbyiiDby<Dayt^4. 
[0 0 4 93 07 (A) 'vmm&rt9-><0&&t*h& 

■fi. 0 7 (B) C9/^->p BCO&^ffe 

ItT-r 7>W->PS 5 (#ySUy7h«ffl^) 
te, 0 7 (C) IC^TJ:?K^ttDi-5m.1RAaa*# 
^TM^n^^t^o. :£0TO/^->PAn 
/t^->PBico3B:^a^^^li. 9®CDjg7£/^- 

* «& — ST 'aJ^'O IZl/zrC? JUR <t ^«x.A WS"£-^"l'? : J"i 

>PAnd:, ffl*tt/^->P B iot»rn*tftt 
(PA: ) TO*, l/>Xh«lSr5S 

[0050] #j%m$)rt?->p Btowmzthz 
^o«««/^->p a s ts^^i^o^ar 

«W^n^->PAs«4»*Hl^lCit'<-h5i''hS<. O 
tt&U. ^C0iB3L J§i#il!fl/^->P A s t^^^A^ 

->PBt^ssi:i/y^ h/^->tejgj&snfc 
^^->pas!i BjEacr^^mAT-f 7> 

69/^->PAs^<ifc, BL&7< 5> K/t$> — > 
P S 5G>flmJiSI*ET»*. 

[ 0 0 5 1 ] 08 (A) n m®+tt7jft\zmm&>s: 

Wt57'f>7>^^-W->PAt , PA: . 
PAa 0 8 (B) ii|BHa«P±T^Ifi]lCfflWtt* 

fTo7-f >7> HX^-7.^^->P Bi , PB: , 

pb, £^t. 2^<7vt?- >o»a«iiv>r*i. 
p Bi4^rn^^»swA/t^->Td&o. tj^turn 



(9) #P8¥4-2 7 3 42 7 

i5 

*->PA, P Bcomte£ft^B5tCJ:o^6xffc (l/v 
Xhffc) ^0 8 (C) \Z?FTm±L7< ? > F/X^->p 

S6t/i«. ::t. i^^it/^->PAoao7i' 
W^->PAj tPAj OWPH^&D axil, 3*0D 
7<>/^->PAi , PA: , PAj (D&Z&lzhlZ 
DaytT^t, f&?5 0/SD3j£/^ — > p BCD JiTc05 
<>/^->PB. tPB: (^fSlERDbyil, Dby> 
Dayi:S^?n, 3*0>7-f >/^ — >P Bi . PB 
10 s . PBj OfiSDbxtt. Dbx<Daxi:^$$^ 

fi, 7^>/t^->PA: iPB: ^iCJl^TTt 

fH#H±A*- > P A WW — > P B co^'D 

Ai , PB: ©3S685*>*ttGDT. «S06B^Tjfi^feSB^ 

«3fcS©afc0i::*tLT* ££IC0 7 (B) C0/^-> 

p b £mm<nrt?~>&mw.^-nte&toi±nyt\z£ 

[0 0 5 2] £Ui* 0 7, 0 8 5fflUT, ffli7-f5> 

CO^Pt^^-Tfec). £*±<D0 6. B7. mS\Z 

*5V>T. m^/^^->C0^<i:LT3^7-f >/X^- 
>. ^^VMi3fT, 3^CDF:y h/i^->£^tf*:7^ 

40 a«iC3tUT2»SjK>c&< Ufet>0*«. HttMCJ:0 
10 0 5 3 J «««/t^->««»tttt. ^ng 

a«Tft«^atta:t^ w^.tfafflw/^^->*«es:T 
±, (#aa*y ^n^« 
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7, 08^^ \ZffkL£:rt? — >? At/15- >P B £ 
Q©;££-8lC&@L^U^£VUR<OA^->ffiB0T 

^ £ ;U R CO /1 5 - > Efi£«JKttiS3fc3F S B Tm£t\T& 
■ , R Ma &&fe-2ilT^2>. /1?->m*RPl\Z\*. m 

PA. P BCOStt&fclfaiftfc^tfU^X MCtfLTfr 

fij^na^^trs. 'J- 1 cruris* 

El 9 iCiSHTfc, /^->P A t/^->P B 

/^-✓PAt, ^en-^n (Px/2, py/2) 

CO 0 5 4] CCO^ttl^^R^i^LT. 

a, PBi;K;i;m^?t$n^ «^t. u^a* 

f-v'WST, XtiUf ^)^f-yRST!:J:oT 

(Px/2, Py/2) (l^5;U±-*i£) 
tfT*SW£a#*E t h»±T»2 0IM££?r3. H 30 

[0 0 5 5] WaSOt^O, /^->PAt/^->P 
Btco^mti. (Px/2. Py/2) T»-3fc^6. 

5->PAt/^->PB ttfiia^tai*-* Jt S'ft 5 C t 

C/^5->P Ai/^->P B <h£C?x/\WJ;T??l 

PA (^C0iE^^) fl-p*. Y:tf|6)0-ai-aL5*lfcX 

7^rsico-iHC3£^lc#srs&A5->PAli, 
->pb t2i33tcno:w^< l mmrzztiz 



#8B¥4 - 2 7 3 4 2 7 

$nXli^C ££t3£LCi. -^-CTH9 9Cr)^^C0/15 
->P AC0&L*£2£ft?f?S BtCOWCfSP x, Pyg£ 

t. •eco^Bgs^sn®co/i5->p ACDie^i 2ms 

[0 0 5 6] £*JiC0cfc5lCLT, ^UvXh^l^ 

tfx/\wjti::te@7 (C) couv-'x hn* — >p 
S5, X<;£08 (C) OU^M^->PS 
fe3>:?* h*-;i^ X. Y^lSiCK.y ^P x/2 
M« Py/2M (fc£l, 1/MiiSJKf^^) T^f£$n 

86, 3k&tt\Z\miLrt?->tnXX£<. SII-tfU 

feudal:. ^ao<o3>5^ s^-iwoi/ 
[005 7i aioii H9o ;wt5— > a 

8 ICaSUfc/T* — >P At/^->PBTlHJ5JU^«^ 

^^•^/^->PAi:y^i:^£!)"P/^->P 
B^02iS^t:,):7T, 3>5^ h^-JWtfefcV'S* 

7h/^->PS6«$na. 

/iy15->PA. P BtelEi^&TtlC^fc^Ti 15 
ST^t^/^->PA, P Bl*2{£l@COS*lC<fc.5fc 

(0 0 5 83 Butt. ^®Jl7t-r^#u^^;v/i5- 

l/f^^RtCxAW ( »:^20rb UT3tEl^m^^^ 

PB*tt3*fi\ Eflr5»3^ &/X5->P 
A. PBfl)5< >r > H^-X03|IOSU»tiS*^ 
l^WiLK tuT3O0/^->PA. PB, P 
C£J§I— l^*;ktK:jM&TS. /^5->PAl2X/7rSj 

UTfc*. — >P BtiY^I^^^^fe^^T^-r^ 

•< >A5-> (^^S5) ii5^^LT$.e. ::t/^ 

->PA04 l ^tA^->PB^.ui 1 |iY^i:AY 
*f^«l*l. 3 #§OA^->P CO^'LWi* — >P 

mv>mm,AB \%2r>(Dj\^->? alp B^mia^^tt 
pa: pb. pcowaa^rnt,!^^*^. □ 

P ACO^^€D^3^7-f >A^ — >t;^^ — >P BCO^ 3 ^ 
CO S 5 / - > i CO £ i3i & it I C <t ^ IE 7? J£ CO 2 
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&&&mt>tl*. /1^->PCIi. rtf—>PA£PB 
omfc£fri^::«fc^T£t;/i*gfe£8UB (if 80 £?8 

[0 0 5 9] COJ:^^l/^iH&ttfflU OxACJt 

ur^icos^^fTo^^. ^eDmi off 3tteaa>6. 
u * )V r t * xa w ± <7>&m Prfito ottarajfta * u 

^•^;P±-C (0, + AY) £W?t>LT&2 £>Sft£fr 

-AY) fc*»tr6bT^3<0S^S-f7-p. 20 
[0 0 6 0]B12». 01 l«?<73/^->PAt;^ 

\Zte&.2tlZ>m$LP A* , PB' COm^^r^L^^CDT 
012^, Kail*/** — >^»fft«DXy^£« 

i3<E§& (JEJgAB) tcA^T^ICStftSn*. ft-?T 
A^CC7x/NW±c^I£^JK^/n^->P S 8 co^tf 

>ps 8<oa»d«Bf^$n, ^-co^cou^x mikis 
[0 0 6 13 ai3H si n:,TUiffio/^-> 

01 3^* 0 11 CDA^->P /I* — 30 

>PB»10S3T«U /^->PCHA^T5LT* 
C<D«fc?&U^£;UR£J3UT. (Sj^tC^iAWt 

frOt. OiAWOUy^ MCllX^jSl© A 

[0 0 6 2] J^,±<7D0 1 1 . XJ1H 1 3ir*C*TI2. 1/ 
J-? )\,*P\Zfc$LT Z>/\9 — P A, PB, PCC03® 

B. PC*¥0/^->S?£ 1 rby^iLT, 

[0063] 05,07, 011 \Zff;Lfc£o 

tfcT«*R#-Ji, Sl^a^t. 5520)8*. X11SS3<D« 
JtTOSHtftt* tt % 2 0. Xil3E;*^L< 

£Lt>. miL\Z* (PA. PB) CDS* 

#w«w/^-> (pc) os^jiosiAtx 50 



> #5G¥4-2 7 3 4 2 7 

3. <^0^) fc^Ofrfc?. 

zt&s&mL* m&om#&Kfrs><o\h'ftfe*iizfccx 

O^fci/'r y ? 3 CO&tf^-* 4 0 
9, 0 1 0, 0 1 3 lC^U^<t^lC. R— \s^9)\,±\z 

/^->pa, pb aiipo oa7&<«fliiwc»aa 
[o o 6 4] u±v&m&m-cvtwisttmTu*t? )l 

BTfl. C^xA-^T-^WSm #Jt®gg3 0£>*g 

tf(cj:o, unaioa i tsg2oa>t<oratc, a* miss 

2 tm3V>&X:<DfS\iZ&tf]TZt><D£l,ft. *«Htt. 

JtfcfU 3R5loa«S«3t*lfitO^<li. &\Z2&. : jt& 
y7>H'Jtf-h. **Ufi7f77'7>^^t>S 

£^#^2 1 iz&z>ttm&&mz&-j^T&vi?ttm 

( 0 0 6 53 H 1 411, *»Wfc.tSa^i*JCfflV^ 
tl5 U5 1 ^;K7)li!^±®^S^T0T^S. E144MC 
*TS^1/>XPL^XU7R9 lrt. T?£*3 o£t 

IV79 2rtOT^TCa85/t5->^IU t^-DO 
x;NW^«3fciE¥^IET35-a/L. U^U34A«6. 
ICftUTH. 0**110 9, 010 iC^T$Q < , &inft 

ws^ot^a. hi4Iz*h>t»i, %iv>n?t\z& 
ffl$n5x'j7tt«»9 3rttao, a2<o«^ixffi« 

[0 0 6 6] f?T, 3B 1 • &2<Dn?t\Z* SUlftfflS 

^UfW^->X'J7<!:tO, fc5fe<&4><0«J:g» 

H U fcT- hSt»«S!»3tMJS»^»T tt, 0 14 ICtf-T 
i5l:lrf^JW^->x>J79 2^$$ (Xo . Y 

0, £tt. 0 9. 0 1 0 \ZttsT* ^1^M^2C03I 
JliOfl^arfti (Px/2, Py/2) li. 12 

O/xmfifJ&Tfc* (0 14^COAX. AY) . 
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[0 0 6 7] i£^T. ftSfc^U^^STJi&xy 7 1 0 
0, OOOwmXlOO, 0 0 0 umi:^LT^i: 
fc^Tlt (100, 000-2X10) umx (10 
0, 0 0 0 - 2 X 1 0) ^mi^5. Z.O&<DttlZ* 
1:0. 9 9 9 6 T£0. ft^T, ^ISWCcfcOft^T 

* w^?;u/^->Wvctjx*j7i;L ^^<oJf-&co®«co 
(0 0 6 8] si 4i;»ot:t 

£ (AX, AY) rcltfbt^iiOlOtUT. &77 
tf, 3f 7 -tr* h L/xv-^&tt^UZttLTU'^^R 

^R^^iAWO^^V^rn^S (AX, AY) £ 

t Attica* LTi^ffitCFl— JgKfc-tfx? h Stt** £ £ 

tt. S^fe^^ 1/MiiL^t^, Wf^KD^ttSC 30 

(R~^^<7)^ftftt)^o) -rant** ra&o&sr 

[0 0 6 9] 

(«^?31IL/^ 5 - > CO S 3t fc3?*^te fcfc* . - 

.[0 0 7 0] *»^«^a«$tr^ei«»<oA^ 

en^rS S: com ^ — R— ^X£*cd&}£L^£K 
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[0 0 7 1] *RWTMtS7^^li, iSiS^ 

Wil^. £JgW£:LT±£«» <*L<tt. B9!5fc 

tt»m»*MSttottffiS-CO. 6-0. 
[S®tf)ffii£&2a$n 

[Si 3 *»WTfi«TSjft«»^Sa©i#«fiES* 

[0 63 0 5 os^icioT^en^^ - 

^^*«»**Rf!TaB. 

IB 8] *R^<0teO3IJfeWCJ:SU^^;U^^->a) 

(B9I 08 fc^UfcU^^A^-I'fciattfcUa 1 * 
;KDA*— >£S0. 

[01 0] 09Ol/f^Mofci#^l»>tfl)tt 
[01 13 *»qHO«&<0SIJfiWCi:au^^;UA^-> 
[0 1 2] E 1 1 C01/r^^/^->^133tttt 
[0 13] Ell <DU^t7)W*?->Zmm<Dl'3 L p;i> 

[0143 *«^feflefflUfcU5 i ^;w±o^^->^5a 
B*«R9nr*B. 

[0 153 R^B3t^B«r 

[Si 6] *BWTflMT*«5W0©»S*R9rt"3 
0, 

[El 7] hJB^©3ft*£HK#£WWG&** 
[??^<OS£9!] 

1— 8-ft#mi. 8B-8E 

qpi^fh 3O-MV01. W'^x/v 
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